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$(\alpha, \beta|)=(0, -2/9)$ $y=-2t/3$
Riccati 5
$P_{I}$ : $\frac{d^{2}y}{dx^{2}}$ $=$ $6y^{2}+t$
$P_{II}$ : $\frac{d^{2}y}{dx^{2}}$ $=$ $2y^{3}+ty+\alpha$
$P_{III}$ : $\frac{d^{2}y}{dx^{2}}$ $=$ $\frac{1}{y}(\frac{dy}{dx})^{2}-\frac{1}{t}\frac{dy}{dx}+\frac{1}{t}(\alpha y^{2}+\beta)+\gamma y^{8}+\frac{\delta}{y}$
$P_{I1^{\gamma}}$ : $\frac{d^{2}y}{dx^{2}}$ $=$ $\frac{1}{2y}(\frac{dy}{dx})^{2}-+\frac{3}{2}y^{3}+4ty^{2}+2(t^{2}-\alpha)y+\frac{\beta}{y}$
$P_{V}$ : $\frac{d^{2}y}{dx^{2}}$ $=$ $( \frac{1}{2y}+\frac{1}{y-1})(\frac{dy}{dx})^{2}-\frac{1}{t}\frac{dy}{dx}+\frac{(y-1)^{2}}{t^{2}}(\alpha y+\frac{\beta}{y})+\frac{\gamma}{t}y+\delta\frac{y(y+1)}{y-1}$








A.V.Kitaev $t$ 1 2
x $P_{I}$ , $P_{II}$ $t=0$ $y=0,$ $y’=0$
Flaschka-Newell
[.12] $P_{II}$
$\frac{\partial \mathrm{Y}(x,t)}{\partial x}$ $=A(x, t)Y(x, t)$ (2.1)
$A(x, t)$ $=$ $-i(4x2+t +2y2)$ $(\begin{array}{l}100-1\end{array})-$ (4xy-p $(\begin{array}{l}0-i0i\end{array})-2y’$
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$t=0$ $t=0$ $y=0,$ $y’=0$
$y= \frac{\alpha}{2}t^{2}\sum_{k=0}^{\infty}a_{k}t_{:}^{3k}$ $a_{0}=1$ , $a_{1}= \frac{1}{20}$ , $a_{2}= \frac{1+10\alpha^{2}}{1120},$ $\cdot\cdot 1$ (2.2)
$\text{ }\{\{^{\backslash }J\backslash \text{ }$ $\frac{\partial Y(x,0)}{\partial x}=($ $-x^{2} \frac{4ii\alpha}{x}$
$4^{2} \frac{-i\alpha}{ixx}$ ) $Y(x, 0)$ (2.3)
$\mathrm{Y}(x, 0)=(\frac{-1\alpha Z}{3}.z^{\frac{-1}{2}}W_{\frac{-1}{2},^{\frac{\alpha}{3}}\frac{\alpha}{3}}’,(z)\frac{-1}{2}W_{\frac{1}{2}}(z).\frac{\dot{l}\alpha}{3}(e^{-\dot{\mathrm{a}}\pi}z)^{\frac{-1}{2}}W_{\frac{-1}{2}\frac{\alpha}{(3}},(e^{-\iota\pi}z)(e^{-\dot{\iota}\pi}z)^{\frac{-1}{2}}W_{\frac{1}{2}\frac{\alpha}{3}}’ e^{-\dot{\cdot}\pi}z))$ (2.4)





$\frac{\partial Y(x,t}{\partial x})$ $=$ $A$ (x, $t$) $Y$ (x, $t$ ) (3.1)
$A(x, t)$ $=$ $(\begin{array}{l}100-1\end{array})x+(\begin{array}{l}tu\frac{2}{u}(z-\theta_{0}-\theta_{\infty})-t\end{array})+\frac{1}{x}(\begin{array}{ll}-z+\theta_{0} --u\Delta 2\frac{2z}{\mathrm{u}y}(z-2\theta_{0}) z-\theta_{0}\end{array})$ .
$\frac{\partial Y(x,t}{\partial t})$ $=$ $B$ (x, $t$ ) $Y(x, t)$ (3.2)
$B(x, t)$ $=$ $(\begin{array}{l}100-1\end{array})x+(\begin{array}{ll}0 u\frac{2}{u}(z-\theta_{0}-\theta_{\infty}) 0\end{array})$
$y,$ $z,$ $u$ $t$ $\theta_{0}$ , \mbox{\boldmath $\theta$}
$\frac{dy}{dt}$ $=$ $-4z+y2+2ty$ $+4\theta_{0}$




$P_{I\mathrm{V}}$ : $\frac{d^{2}y}{dt^{2}}=\frac{1}{2y}(\frac{dy}{dt})^{2}+\frac{3}{2}$ y$3+4ty2+202-\alpha$ ) $y+ \frac{\beta}{y}$ (3.4)
$\alpha=2\theta_{\infty}-1$ , $\beta=-8\theta$o (3.5).
$w= \frac{z}{y}$ (3.6)
$\frac{dy}{dt}=-4yw$ $+y2+2ty$ $+4\theta_{0}$ (3.7)
$\frac{dw}{dt}=2w^{2}-2yw-2tw+(\theta_{0}+\theta_{\infty}. )$ (3.8)
2
$H_{4}=-2yw2+y2w$ $+2tyw$ $+4\theta_{0}$w- $(\theta_{0}+\theta_{\infty})$y (3.9)
4 I $P_{IV}$ (3.7),(3.8)
(3.7),(3.8) $w,$ $t$ Cauchy









$b_{0}=.1$ , $b_{1}= \frac{2}{3}(\theta_{\infty}- 3\theta_{0}-1)$ , $b_{2}= \frac{4}{15}\{(\theta_{\infty}-3\theta_{0}-1)^{2}+4\theta_{0}.\alpha\},$ $\cdots$
4 $P_{IV}$
$t=0$ $y=0,$ $w$ =0
3.2
(3.1) $t=0,$ $y=0,$ $\frac{z}{y}=0,$ $z$ =0
$\frac{d}{dx}(\begin{array}{l}y_{1}y_{2}\end{array})=(\begin{array}{l}u-x-\theta\Delta\oe\end{array})(\begin{array}{l}y_{1}y_{2}\end{array})$ (3.12)
$x^{2}=z$ , $y_{i}=z^{\frac{-1}{4}}v_{1}$. $(i=1,2)$
$\frac{d^{2}v_{1}}{dz^{2}}+[\frac{-1}{4}+\frac{k}{z}+\frac{\frac{1}{4}-m^{2}}{z^{2}}]v_{1}=0$ (3.13)
$\frac{d^{2}v_{2}}{dz^{2}}+[\frac{-1}{4}+\frac{k+\frac{1}{2}}{z}+\frac{\frac{1}{4}-(m+\frac{1}{2})^{2}}{z^{2}}]v_{2}=0$ (3.14)
$k= \frac{2\theta_{\infty}-1}{4}$ , $m= \frac{2\theta_{0}-1}{4}$ . (3.15)
Wittaker
$t=0$ $y=0,$ $w$ =0 4\nearrow x $P_{IV}$ [


















$W_{-k,m}(ze^{-:})\pi$ $\sim$ $e^{-1k\pi^{*}}.e^{T}z^{-k}[1+ \sum_{n=1}^{\infty}\frac{(m^{2}-(k+\frac{1}{2})^{2})\cdots(m^{2}-(k+n-\frac{1}{2})^{2})}{n!(ze^{-1\pi})^{n}}.]$
$( \frac{-\pi}{2}<\arg z<\frac{5\pi}{2})$ (3.19).
(3) ( $M_{k,m}$ (z), $M_{k,-m}($z)) $(W_{k,1}(z), W_{-k,m}(ze^{1\pi}.))$ (
)
$(W_{k,m}(z), W_{-k,m}(ze^{-1\pi}.))$
$=(M_{k,m}(z), M_{k,-m}(z))($ $)$ (3.20)
$(4)\mathrm{S}\mathrm{t}\mathrm{o}\mathrm{k}\mathrm{e}\mathrm{s}$ $S_{j}$ $S_{j}$
$(y_{j}^{(1)}, y_{j}^{(2)})$ :
$z=\infty$ POincar4 rank 1 Stokes
$\ovalbox{\tt\small REJECT}=\{z=\infty;0\leq\arg z\leq\pi\}\prime S_{1}=\{z=\infty;\pi\leq\arg z\leq 2\pi\}$
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$S_{2}=\{z=\infty,\cdot 2\pi\leq\arg z\leq 3\pi\}$
$S_{j}$ (3.13) $(y_{j}^{(1)}, y_{j}^{(2)})$
$y_{j}^{(1)}\sim e^{\frac{-z}{2}}z$ k, $y_{j}^{(2)}\sim e^{-ik\pi}e^{\frac{l}{2}}z^{-k}$ (3.21)
Stokes $G_{j}$
$(y_{j}^{(1)},y_{j}^{(2)})=(y_{j-1}^{(1)}, y_{j-1}^{\langle 2)}.)G_{j}$ (3.22)
(5) J.Heading Whittaker Stokes $\mathrm{I}$] .
$:.[9]$
$G_{1}=(\begin{array}{ll}1 0\frac{-2_{\dot{l}}\pi e^{2k\pi}}{\Gamma(_{\overline{2}}+m-k)\Gamma(_{\overline{2}}-m-k)} 1\end{array}),$ $G_{2}=(01$ $rightarrow \mathrm{r}(_{\overline{\mathrm{a}}_{1}^{+m+k)\Gamma(_{f}-m+k)}}-2|.\pi e^{-4\cdot k\pi}.)$ (3.23)
3.4 (3.1)
$\frac{d}{dx}.Y$ (x, $t$ ) $=$ $A$ (x, $t$) $Y(x, t)$ (3.24)
$A(x, t)$ $=$ $(\begin{array}{l}010-1\end{array})x+(\begin{array}{l}u-t\end{array})+(\bigcup_{uy}^{-z+\theta_{0}}2zz-2\theta 0$ $z.- \theta_{0}--pu2)\frac{1}{x}$
$x=0$ $x=\infty$ Poincar\’e rank 2
. $\vee\cdot$ $M_{0},$ $\Gamma$ , $G_{:}(i=1,2,3,4),$ $e^{2:\pi T_{0}}$
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$\ovalbox{\tt\small REJECT}$ : $x=0$ $\backslash \backslash \backslash$
$\Gamma$ : $x=\infty$ $(u_{\infty}^{(1)}, u_{\infty}^{(2)})$ $x=0$
$(u_{0}^{(1)}, u_{0}^{(2)})$
$G_{:}(i=1,2,3,4)$ : $x=\infty$ Stokes
$e^{2:\pi T_{0}}$ : $x=\infty$
,
$\Gamma^{-1}M_{0}\Gamma G_{1}G_{2}G_{3}G_{4}e^{-2\pi T_{0}}.=I_{2}|$ (3.25)
$\Gamma$ Stokes $G_{:}$ (3.1)
Whittaker
‘
[ ] 4 $P_{IV}$ $y(0)=0,$ $w(0)=0$










$.G_{4}$ $=$ $($ $)$
$e^{21\pi T_{0}}$
.
$=$ $(\begin{array}{ll}e^{2\pi(\theta_{\infty}-1)}| 00 e^{-2\pi\theta_{\infty}}|\end{array})\cdot=(\begin{array}{ll}-e^{4k}\dot{’}" 00 -e^{-4k\dot{l}\pi}\end{array})$
41
$.\Gamma^{-1}M_{0}\Gamma G_{1}G_{2}G_{3}G_{4}e^{-2i\pi T_{0}}=I_{2}$
[ ] $\alpha=2\theta_{\infty}-1=\alpha_{0}-\alpha_{2}$ , $2\theta_{0}=-\alpha_{1},$ $(\beta=-8\theta_{0}^{2}=-2\alpha_{1}^{2})$
$\langle$
$1)\alpha_{0}=0$ $m+k= \frac{-1}{2}$ $G_{2}=G_{4}=I_{2}$
$2)\alpha_{2}=0$ $m-k$. $= \frac{-1}{2}$ $G_{1}=G_{3}=I_{2}$
$3)\alpha_{0}=0,$ $\alpha_{2}=0$ $G_{1}=G_{2}=G_{3}=G_{4}=I_{2}$

















Weyl chamber 1 Stokes
2 4 Stokes 2 1
( 3-2 )
Stokes $G_{1}$. ( )
$\Gamma$
4
4.1 4 1 $P_{IV}$
$H_{IV}$
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$H_{IV}=$ ($p-$ q-2t)pq-2$\alpha$1p-2$\alpha$2q (4.1).
:
$\frac{dq}{dt}=\frac{\partial H_{IV}}{\sim\partial p}=2pq-q^{2}-2tq-2\alpha_{1}$ (4.2)
$\frac{dp}{dt}=-\frac{\partial H_{IV}}{\partial q}=2pq-p^{2}+2tp+2\alpha_{2}$ (4.3)
$p$ $y=q$
$P_{IV}$ : $y”= \frac{(\nu)^{2}}{2y}+\frac{3y^{3}}{2}+4ty^{2}+2(t^{2}-\alpha)y+\frac{\beta}{y}$ (4.4)
$/= \frac{d}{dt}$ , $\alpha=\alpha_{0}-\alpha_{2}$. ’ $\beta=-2\alpha_{1}^{2}$ , $\alpha 0+\alpha 1+\alpha 2=1$ (4.5)
$y,$ $z,w= \frac{z}{y}$ $q,p$
$y=q$ (4.6)
$z= \frac{q^{2}}{2}+tq-$ $\frac{pq}{2}$ (4.7)
$w= \frac{q}{2}+t-$ $\frac{p}{2}=\frac{-f}{2}$ (4.8)
$f=p-q-2t$ $.(4.9)$
$(y,w,t,H_{4})arrow(q,p,t, H_{IV})$ $.(_{-}4.10)$
$dw \wedge dy-dH_{4}\wedge dt=\frac{-1}{2}(dp\wedge dq-dH_{IV}\Lambda dt)$ (4.11)
(3.7),(3.8) $y(0)=0,w(\mathrm{O})=0$ $q(0)=0,p(0)=0$ ,
$f(0)=0$
$q(0)=0,p(0)=0$ (4.2) , (4.3)
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4.2 4 1 $P_{IV}$
$P_{IV}$












$\backslash \backslash 4- 1$
. $W(A_{2}^{(1)})$ < $s_{0},$ $s_{1},$ $s_{2}>$ $S:,$ (i $=0,1,2$)
$\alpha:=0$ $\pi$ $\alpha_{0}=0,$ $\alpha_{1}=0,$ $\alpha_{2}=0$
Weyl chamber $\mathrm{C}$ 120 $T_{1}.,$ $T$2, $T_{3}$ 4-1
$p0p_{1},$ $p_{1}p_{2},$ $p_{2}p_{0}$
$S_{j}^{2}=1$ , $(S_{j}S_{j+1})^{3}=1$ , $\pi^{3}=1$ .(4.12)
$T_{1}=\pi$S2S1, $T_{2}=S_{1}\pi S_{2}$ , $T_{3}=\pi$S1S0, $T_{1}T_{2}$n $=1^{\cdot}(4.13)$
4.3 $s_{i}(i=0,1,2),$ $\pi$
$\alpha_{i},$ $q,p,$ $f,$ $t$ $s_{i},\pi$ 4-1
4-1
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4-1 $s_{i}(i=0,1,2)$ $q(0)=0,p(0)=0$ $\pi$
4.4 $T_{i}(i=1,2,3)$
4-2
$q$ (=y), $p$ $T_{\dot{l}}(i=1,2,3)$ 2 \mbox{\boldmath $\theta$}JB
$q(0)=0,p(0)=0$ $T_{\dot{l}}$
$\mathrm{V}^{\mathrm{a}}$




















1) Weyl chamber $\alpha_{0}=0$ , \mbox{\boldmath $\alpha$}2=0( 5-1 )
$\alpha_{1}=1$ $\text{ }\alpha_{2}=0$ (4 .) $p=0$
$\backslash (4.2)$
.










$1\backslash \text{ }|q(0)=0,p(0)=0\backslash |\backslash \wedge^{\backslash ^{\backslash }}\backslash \backslash \triangleright^{\text{ }}$
$\llcorner-\backslash \cdot$
$\text{ }(\pi\backslash )$ $\}\acute{\{}$
$\mathrm{Q}$
$\mathrm{o}$
2) Weyl chamber $( \alpha_{0}=\alpha_{1}=\alpha_{2}=\frac{1}{3})$











$(\alpha, \beta)$ , $y(0)=0,$ $w(0)=0$ $\text{ }$, 4
$P_{IV}$ ,Riccati 1
6
1) 4 x $P_{IV}$ $y(0)=0,$ $w(0)=0,$ $(q(0)=$
$0,p(0)=0)$
. 2) $P_{IV}$ Riccati
$(\alpha, \beta)$
$y(0)=0,$ $w(0)=0$ $(\alpha, \beta)$
Weyl chamber
Weyl chamber Riccati 1
3) $y(\mathrm{O})=0,$ $w(0)=0(q(\mathrm{O})=0,p(0)=0)$ $P_{IV}$
$s_{i}(i=0,1,2)$ , $T_{j}(j=!, 2,3)$
$\pi$
4) $P_{IV}$ $(\alpha_{0}, \alpha 1, \alpha_{2})$ Weyl chamber 4
Stokes $G_{1},$ $G_{2},$ $G_{3},$ $G_{4}$ 2 1
Weyl chamber 4 Stokes
Stokes $G_{i}$ ( )
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